Hypothermia pretreatment improves cognitive impairment via enhancing synaptic plasticity in a traumatic brain injury model.
Posttraumatic hypothermia attenuates cognitive deficits caused by TBI when it is administered at an early stage. However, little is known regarding the effect of hypothermia pretreatment on cognitive deficits one month after TBI. In the current study, the behavior test revealed that hypothermia pretreatment mitigates the learning and memory impairment induced by TBI in mice. Hypothermia treatment significantly increased the expression of PSD93, PSD95 and NR2B one month after TBI in the cortex and hippocampus compared with the normothermia group. Hypothermia pretreatment also restored the decreased spine number and the impairment in LTP and decreased the number of activated microglia one month after TBI. On the other hand, hypothermia pretreatment increased glucose metabolism in TBI mice. Taken together, these data suggested that hypothermia pretreatment is an effective method with which to prevent spine loss, maintain normal LTP and preserve learning and memory function after TBI. The neuroprotective role might be associated with the preservation of postsynaptic protein expression, the inhibition of activated microglia and the increase in glucose metabolism.